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The functionalization of graphene oxides (GO) and the correspondent thermally reduced 
materials (TRGOs) has become an uprising research field which leads to an 
improvement of their properties. Plenty of strategies are described in the literature 
employing both carboxylic acids or the carbon lattice to decorate the GO sheets with the 
aim of the improvement of its properties in electrochemical, biological or catalytic 
fields, but few of them uses the surface hydroxylic groups for the same purposes. In this 
work, graphene oxide is covalently modified through its surface OH groups to develop 
active catalysts based on supported iridium N-heterocyclic carbene (NHC) complexes.  
 
MATERIALS AND METHODS 
Preparation of GO and TRGO: GO was prepared from commercial graphite by a 
modified Hummers method [1]. TRGO was obtained from GO by thermal treatment in a 
horizontal furnace at 400ºC for 60 min and under a nitrogen flow of 50 mL min-1. The 
imidazolium salt [MeImH(CH2)3OH]Cl (1) and the starting organometallic compounds 
[{Ir(μ-OMe)(cod)}2] were prepared according to [1]. 
Functionalization of GO and TRGO with imidazolium ligand to form iridium NHC 
supported complexes (Fig. 1): 0.1 g of GO or TRGO were dispersed in 20 mL of 
dichloromethane (DCM) at 0 ºC. To this dispersion, 3.0225 g of p-
nitrophenylchloroformate and 2.1 mL of triethylamine were added and stirred for 24 h. 
The product was filtered, washed three times with 20 mL of DCM, and dried for 2 h 
under vacuum. The solid was dispersed in 15 mL of tetrahydrofuran (THF), to which 70 
mg of imidazolium salt 1 was added together with a catalytic amount (0.2 mL) of 
triethylamine, and refluxed for 24 h. The dispersion was filtered, and the solid was 
washed with 3x20 mL of THF and 3x20 mL of DCM, and finally dried at 100 ºC in a 
preheated furnace. The products (GO-1 and TRGO-1) was then dispersed in 10 mL of 
THF, mixed with [{Ir(μ-OMe)(cod)}2] (0.15 mmol, 100 mg) and refluxed for 2 days, 
the solids (GO-1-Ir and TRGO-1-Ir) being recovered by  centrifugation and dried.  
Catalytic experiments: GO-1-Ir and TRGO-1-Ir were studied as catalyst in the 
transformation of cyclohexanone to cyclohexanol at 80 ºC using a 0.1 mol% of the Ir 
catalyst and 0.5 mol% of KOH in 2-PrOH, the products being characterized by GC. 
 
RESULTS AND DISCUSSION 
The covalent functionalization of GOs and TRGOs with imidazolium ligands via the 
OH groups (Fig. 1) was achieved by the employment of p-nitrophenylchloroformate as 
intermediate. 1H-NMR analysis confirms the covalent linkage of the imidazolum ligand 
to the graphene sheets, showing the typical signals of the imidazolium protons (at 
7.41/7.35 ppm and 8.64 ppm) and the absence of the signal corresponding to the 
imidazolic OH group and the nitrophenyl unit. Also, an increment in the nitrogen 
content of both samples was found both in elemental and XPS analysis (Table 1). The 
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